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LIFSHITS, I. M. 


USER Mathematics - Perturbation Jan/Feb 52 
Theory, Quantum Statistics 


", Problem in the Perturbation Theory Connected 
With Quantum Statistics," I. M. Lifshits. 


=verer Matemat Nauk” Vol VII, No 1 (47), pp 171- 
1 


Quantum statistics and crystal theory have the 
problem of computing the spur (trace) of the opera- 
tor Sp (F(L¢A)-F(L). Solves a similar problem for 
an arbitrary degenerate perturbation operator A 
without using any usual requirement of "smallness" 
of A. Gives example of the computation of free 


energy of a solid soln. Submitted 7 Mey 51. 
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LIFSHITS, I.M. 


Acad Sci Usrainian SSR 


pp 471-474 
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USBR/Physics - Thermod 8 Apr 52 


"thermal Capacity of Thin Films and Needles at Low 
Temperatures," I. H. Lifshits, Phys fech Inst, 


"Qhur Ekeper { Teoret Fiz" Vol XXII, Noh, 


with the dispersion law Uy: 
films and needles haves pe- 


dependence of heat capacity at 
suffici tly low temp. For thin needles it is 
c~ t 1/2; ana for thin films it is C~T. Re- 
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USSR/Physics - Thermodynamics 


"thermal Properties of Catenary (Chain) and 
Laminar Structures at Low Temperatures," I. M. 
Lifshits, Phys Tech Inst, Acad Sci Ukrainian SSR 


"Zhur Eksper i Teoret Fiz" Vol XXII, No 4, pp 475- 
486 

Investigates subject taking into account results 
obtained by author for thin films. Basic method 
consists in finding the dispersion law of long- — 
wave spectrur band of oscillations of laminar 
crystal as & whole in an approximation in which, 


: 


sticity theory of strongly ani- 
sotropic body, the transversal rigidity of sep 
atomic layers or chains ig taken into account. Re- 
sults are used for studies of thermodynamic coeffs. 


Indebted to A. A. Galkin. Received 19 Nov 51. 
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~“yggR/Engineering - Yacuum Pumps g 


"theory of Steam-Jet Vacuum Pumps," I. i. Lif- 
shits, L. N. Rozentsveyg 


-. eghur Pekh Fiz" Vol 22, No 8, PP 1362-1375 


-jet pump. De- 
| carceepoia ea wel Se vie tne velocity 
OF aestien and the limit of Sckoeaey pee 
ects at various values of emesis ms ne 
acterizing the jet. Indebted to K. D. 


lnikov. Received 13 May 52. 
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| LIVSHITS, I. M, 
Thermochenistry 
Remarks on I, M. Livshits' works: "Thermal properties of chain and layer structures at 


mae low temperatures" and "Heat capacities of thin films and acicular-shaped vodies.” 
V. V. Tarasov. Zhur. fiz, khim, 26 no. 5, 1952. 


Monthly List of Russian Accessions, Library of Congress, November 1952. Unclassified. 
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VEY PUGH FREQUENCY FIELD. LM Lifabite. 
: ‘and M, 1, Kaganov, Transiatad from Doklady Akad. $.5.8.R, 
oe “90, 520-21(1953). Jp. (NSF-tr-91) : 
3 | 9 on EX / 9. 54H The kinetics of the destruction of superconductivity by an’ 
. ‘ alternating field with frequency w = 10° sec”! was inveati- 


gated. A kinetic equation was derived from the Maxwell 
* _- equations limited by certain boundary conditions: —8H/6z = 
: ; (-4/c)3; 8E/8z = (-1/c)(2H/ot); H| 2-0 = H, (wt); Elz=ca) 7 ha fs 
Hy (t'(t)/c); and dr/dt > (H(c) - Hy)/Hy)¥ae J-8.R.) : : 
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USSR /Physics - Magnetic Susceptibility, 1 Aug 53 
‘ Low Temperatures 


Mqheory of Magnetic Susceptibility of Thin Metal- 
lic_Layers at Low Temperatures ,"’I. M. Lifshite 


—andJA. M. Kosevich,,Phys-Tech Inst, Acad Sci Ukr 
SSR», Khar 'kov State Univ im Gor 'kiy . 


DAN SSSR, Vol 91, No 4, pp 795-798 


Study magnetic properties of & metallic layer of 
_ finite thickness. The usual assumption is made 

of electron ges between two infinisely high 

"potential walle." Obtain formulas that 


272786 


_ facilitate study of arbitrary thickness of film. 
Presented by Acad L. D. Landau. 5 Jun 53. 
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Ma USSR/Physics - Energy spectrum FD 419 
MD card 1/1 Pub. 147-5/16 
Author : Lifshits, I. M. 
me Title : Determining the energy spectrum of a Bose system from its heat capacity 
Periodical : Zhur. eksp. i teor. fiz. 26, 551-556, May 1954 
Abstract : Studies the possibility of determining the energy spectrum of a Bose 


system from its heat capacity. Solves analytically this probien. 
Shows that the formal solution of the obtained integral equation is 
instable; however, the "smoothed" spectral density of stability, which 
is of physical interest, can also be constructed from experimental 
data in principle with the desired degree of accuracy. ‘Thanks L. D. 
Landau, V. A. Marchenko, and M. G. Kreyn for their discussions. 


Institution : Physicotechnical Institute, Acacemy of Sciences Ukrainian SSR 


me Submitted : November 2, 1953 
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the. theory of the. de. Haas - van Alphen effect for particles with 


_ On th 
" arbitrary: law. of ‘dispersion © 


Dokl. aN “SSSR, 96, Bd. 5, 963 - 966) June 195), 


the periodical dependence of magnetic ‘gusceptibility upon the field at 


low: temperatures (the de Haas - van Alphen effect) is observed for a 


Marge number The cuantitative. theory of this phenomenon 
was develope with quadratic law of dispersion which 


“Presented by t 
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rd 
g° IAfehite, I. M. and: Pogorelov, AM. 
Fete RARITIES ET 


we Determination of the Fermi surface and elect 
sod oscillations. of. magnetic susceptibility 


ft, 96; Ed. 6, 1143 - 1145, June 1954 


ron speeds in metal by the 


$A study of the de: Haas-van Alphen effect for particles with arbitrary dis- — 
“ peréion-law showed. that ‘the periods and amplitudes:of the magnetic moment~ ” 
-.  gacillation are connected with the form of the Fexmi boundary surface for — 

- electron in the metal. By knowing the form of that surface one can find 

_ the volume and consequently the number and speed of electrons in the cor- 

responding zone. The magnet}c suscevtibility oscillations in the zone of 
riot too large fields (Hrv10"* Gauss) are connected. only with zones having 


an abnormally smal] number of electrons. One reference. 


"Institution : Acad. of Sc. Ukr-SSR, Physico~Technical Institute 


A. Presented by? Academician L. D. Landau, March 15, 1954 
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Abst Journal: 
Author: 


Institutions 


Title: 


Original 
Periodical: 


Abstract: 


Card 1/1 
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Referat Zhur ~- Khimiya, No 1, 1957, 190 


Lifshits, I. a Stepanova, G- I. 


Lvov University 


On the Energy Spectrum of the Oscillations of Random Crystals 


Fiz. sb. L'vovak. un-ta, 1955, Vol 1, No 6, 84-9 


ed for the calculation of the spectral intensity of 
a lattice composed of aifferent is0- 
a4 simple lattice ie discussed 
the same direction. 
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Kinetics of superconductivity bres no.6:45-57 '95. (MERA 10:7) 


variable field. Uch.zap- (Superconduct ivity) 
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USSR/Physics, Applied-Vacuun Pumps 
card 1/1 Pub. 153-21/28 
Authors + Lifshits I. M- and Rozentsveyg L- N- 
Title : Theory of ee stream vacuum pumps 


Periodical : Zhur- Tekh. Fiz., 255 No 7; 1323-1325, 1955 
Abstract ‘* Polemics concerning an article published by the authors in 1952 (ZhTF, ah, 
1362 (1952)). The authors answer criticism by V. I. Skobelkin and N. I. 
; Yushchenkova (ZhTF, 24, 1879 (1954)) and attempt to justify their theoreti- 
' cal assumptions. References as above: 


Institution: -- 


Submitted : January 28, 1955 
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USSR/Physics - Helium IT FD-2086 


Card 1/1 Pub. 146 - 23/26 

Author : Lifshits, I. M.; Kaganov, M. I. 
rencunmanennisiens:. 

Title : Effective density of rotating liquid helium IT 


Periodical » Zhur. eksp. i teor. fiz., 29, August 1955, 257-258 


Abstract . As has been shown (L. D. Landau, Ye. M. Lifsnits, DAN SSSR, 100, 669, 
1955), during rotation of a container with helium II the normal part 
of the helium mass rotates as a whole, put relative to the superfluid 
motion the cylindrical volume of liquid is resolved into a number of 
coaxial cylindrical layers in each of which superfluid motion hglds with 
_ velocity distributed according to the law: Ve » by/r, by = W(rf-rt4)/ 
(2-1ntra/r-. il, where the values of the radii of the boundaries of sepa- 
ration are determined for two limiting cases of slow and fast rotation. 
In the present note the writers make more precise these limiting cases, 
and study the dependence of effective density upon angular velocity W 
for various temperatures. Two references: e.g. Ye. M. Lifshits, 
Sverkhtekuchest' (teoriya) (Superconductivity (theory)], supplement to 
monograph of Keesom, Foreign Literature Press, 1 


Institution : Physicotechnical Institute, Academy of Sciences Ukrainian SSR, Khar 'kov 


Submitted + March 31, 1955 
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, card 1/1 Pub. 146 - 3/44 
Author : Kosevich, A. M.; Lifshits, I. Me 
Title : The De Haas-Van Alphven effect in 


Periodical > Zhur. eksp- 


Abstract : 
layers in the case of 
determine the energy 


potential field. 
in thin layers of metals. 
tudes of oscillations are 


of the layer and the 
particle. Two references. 


Physicotechnical Institute, 


Institution 7 
: July 19, 1954 


Submitted 
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thin layers of metals 


4 teor. fiz., 29, No 6(12), Dee 1955, 7T43-THT 


=ties of electrons in thin metal 
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y law of dispersicn. 


The authors 
perpendicular 


and utilize the gen- 


n of the De Haas-Van Alphven effect 
It is shown that the periods and ampl.i- 
determined by the shape of the Fermi vound- 


ary surface and depend essentially upon the ratio of the thickness 
"radius of the classical orbit" of the quasi- 


Academy of Sciences of Ukrainian SSR 
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Category : ussR/Solid state Physic 
ixa, No 1, 1997) No 1046 


Abs Jour : Ref Zour - Fiz 
Dispersion Law. 


Lifshits, +:": Ppersasde, y.I. 
e g of Quasi -Particles with Arbitrary 


Author + I.M.y 
Title : On th Theory of Scatterin 


Orig Pub : Uch. Z&P- Khar 


1955, 64, 37-43 


‘kovek- un-t4, 


udes of acattered waves, and 


Abstract : 
effective scattering cross ae quasi-particle? with arbitrary dis- 
local jrregubarities- It is agtablished that 


(1) the aesttering Wav> ig in gene 

iB the amplituds of the wave depends on the law of dispersion nt 
the acattering center, § 3) the form or the acattered wave 
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Abs Jour : Ref ghur - Fizika, No 1, 1957, Ho 89 


Author » Jdfshits, TM. Ttslsevich, F.I. 
Title : On the Kinetéc Destruction of Guperconductivity by an Alternating Field. 


Orig Pub : Uch. 2ap- Khar' kovsk. un-ta, 1955, 64, 45-57 


Abstract : The theory of the kinetics of the destruction of superconductivity by an 
alternating field, developed by I- M. Yifshits (Zh. eksperim. i teor. fiziki, 


1950, 20; 34; Referat. Zhurnal Fizika, 1956, 6727) is generalized to take 
It is shown 
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the equation of heat balance to take into 
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Sverdlovsk, 23-31 May 56. 
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OMEL' YANOVSKIY, M.B., otvetstvennyy redaktor; SINBL'NIKOV, K.D-, redaktor; 

LIFSH , redaktor; OSTRYANIN, D.Fe, doktor filosofextkh nauk, 

redaktor; PASECHNIK, H.V., kandidat fisiko-matematicheskikh nauk; 
redaktor; SHUGAYLIN, A.V-, randidat filosofskikh nauk, redaktor; 
AGUF, H.Ao, redaktor izdatel’stva; SIVACHENKO, Ye.K., tekhnicheskly 


redaktor 


(Philosophical problems in modarn physica] Filogofskie voprosy 
sovremennoi fiziki. Kiev, 1956. 250 De (MLRA 10:1) 


1, 4kademiya nauk UBSR, Kiyov. 26 Deystvitel! nyy chlen AN USSR 
(for Qnel*yanovekiy, Sinel'nikov) 3. Chlen-korrespondent AN USSR 


(for lifshit 8) 
(Phys ics--Philos ophy ) 
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, USSR/Solid State Paysiks - Morphology of Grystals. Crystallization 


Ref Zhur - Fizika, Ho 1, 1957,No 1296 
! 


: Aleksandrov, B-N., Verkin, B-I., Lifshite L.M., Stepanova, G-I- 

: Physical chnical Inst. Academy Of Sciences Ukrainian SSR « 

: Investigation of The Mechanism for Cleaning Metals of Aamiktures Using the 
Zonal-Recrystellization Method 


1 
: Fiz. metallov i metallovedentye, 1956, 2, No l, 105-119 


A detaiied theoretical and experimental study is oys of the 
Pb-Sn 3 and Sn-Bi systems e mechanism for j s by the 
‘ method... The impurity distrib 


Abstract : 
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Abs Jour :-Ref ghur - Fizika, No 4, 1957, No 9135 


Author : Lifshitz, IM. 
Inst -"Phyenco-tec nical Institute, Academy of Sciences Ukrai- 


nian SSR, Khar 'kov 
Title : Quantum Theory of Electric Conductivity of Metals in Magnetic 


Field 


Orig Pub : Zhe eksperim, i tecre riziki, 1956, 30, No h, &1-816 
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SUBJECT ussr / PHYSICS 

AUTHOR AZBEL' He JA > GERASIMENKO,V-1-> 

“PT TLE jhe paramagnetic Resonance and t 
Layers of Hetal. 

PERIODICAL ¥urn.eksp-i teor-fisiais fasc«2) 3017299 (1956) 
Tssued: 10 7 veviewea: 11 rj 1956 


It is shown that with the help of & nigh frequency magnetic field 
Je" Z Beg) 2o qt is possible to polarize nuclei of rather great 
-f yup to 1 om (up to which the electron progresses on the occan 


gion of aiffusion during the time Teg) Here Eo and H, denote the field atrengths 
of the constant and high frequency magnetic field, Ty,7 the time of the free 
length of path of an electron with spin exchange (27), 27 the surface impedance 


? 
of the metal. For the development of a consequent theory the following MAXWELL'S 


> > : 
equations: curl E--(1/c)d fat, curl H,=(4x/e) ds BeB,+4mil and a kinetic equation 


for the operator F of electron dengity #re to be goived. (The operator ® acts only 


upon the spins) a a Z, > 5 32 - 
az , of sate , a af 
+73 te TAHOE * (Fe) co1 * Gas” 


3 E 
Here (af/at) F ote the collision integral with ana without spin 
col sp 5 


exchange respectivelys in operator, vy and p - velocity and momentum of 
the electron. For these collision integrals explicit expressions are then given. 
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~ SUBJECT USSR / puyscis caARD 1 / 2 Pa - 1571 
- AUTHOR KAGANOV,H. Ie 5 LIFSiC, 1-H, PANATAROV, L- V- 
TITLE Relaxation petween Electrons and Lattice. 
PERIODICAL Burn. ekepei teor £18) 31,f£a8C+2s 232-237 (1956) 
“wamgeds. 10./ 1958 


Here the relaxation between the electrons of a metal and 4 orystal lattice 
(phonons) ig studied. The method employed for this purpose permits the aetermi- 
nation of the heat transfer coefficient for any temperatures. 

At first the quantity of energy (0) transferred by the electrons (per unit of 
volume) %o the lattice in the course of one second 18 computed. The phonon 
function changes as a result of the tereation" and Hannihilation" of phonons. 
Such processes are possible because the velocity of the electrons exceeds that 
of sound. To the creation of a phonon (seen from the point of view of quantum 
mechanics) there corresponds the GERENKOV-Like radiation of sound waves (in 
the classical sense). Pye expression found for U is explicitly written down and 
specialized for low and high temperatures. Furthermore; fi is computed for the 
case that the aifference of the temperatures 9 and T of the lattice and the 
electrons respectively is considerably less than T, and besides, for the case 

gy <0. 

The expression for % for the case T ye Daa Ct o << 2 (tc DEBYE temperature) 


can be determined in 4 purely classical manner. For this purpose the radiation 
of sound waves by an electron is studied which moves with constant velocity Vv 
through the lattice. The equations of the enforced oscillations of the elastic 
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SUBJECT ussr / PHYSICS carp 1 / 2 PA - 1626 
AUTHOR LIFSIC,1.M- 
TITLE Qn the qemperature-Dependent tPlash® in & Medium that is Exposed 


to the Action of Nuclear Radiation. 
PERIODICAL Dokl. Akad. Nauk, 109, fase. by 4109-1111 (1956) 

Issued: 12 / 1956 
This "flashing up" is caused by & short but very intense neating in the neigh- 
porhood of every nuclear fission reaction. Here, only the mathematical side of 
the problem is investigated which, in its simplest form, may be formulated #8 
follows: In @ pody which 4g bordered by the surface , sudden "chance", 
gources of heat develop during the process of 4rradiation at the points ryt) 
these sources are distributed with equal probability a av dt in any element 
of the pourdimensional volume a «= avdt. The temperature T = 2(z,) is de- 
termined from the heat conductivity equation at/at = Agt+ o(2-F, )8(t- #4) 


r+ a(at/anlo * 03 t\.20 _ 0. The mean temperature Te @ (#) is deter- 


mined in the case of a steady process from the equation obtained by averaging 
the above equation over the probabilities and by the poundary transition 
420: At+n = OF E+ a(at/anjlo = % The density of the probability 


p(9) remains to be determined for the case that at the given point 4+ is true 
- ? 
that T- T= @. By tne 4ntroduction of the GREEN'S function g(t, F's £) of the 
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‘iranian Academy of Science. » 
FITLE: gome Problems of the Electron gheory of Metals. (Nekotory’ je 


problems elektronno’ teorii metallov» Russian, 
PERIODICAL! Ves tnik Akademii Nauk gSaR, 1957» Vol 27, Nr be BP pa (0.9.5-R-) ‘ 
e 


ABSTRACT: Our knowledgé of the most important mechanical, opticals electrics 
and magnetic properties of metals i based on the electron theory 
All conceptions of the electron thecrys 28 well as all its successes 
are closely connected with the ideas of quantum mechanics. The basic 
conception was that of the "free electrons". By means of BLOCH'S 


a "zone-like" structure. However s BLOCH'S model 43 not quite satis- 
factory. The renewed raising of the problem of the electzon theory of 
metals is closely connected with the attempt at avoiding all aiffi- 
re quities (arising om the occasion of the selection of various models 
for the purpose of determining the electron spectrum). This new 
attempt is based on the general conceptions of the possible types 
of the energetic spectrum of the quantum systems and on the knowledge 
of the quasiparticles by which this spectrun jg realized. This new 


6 erat lmowledge also makes it ppssible to develcp a theory of parenagnetic 


resonance in metals. 
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zghurnal 
PERIODICAL! 


Reviewed: 7 / 1957 
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ABSTRACT: 
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LIFSHITS TM. ; 
e Thermoe ectric phenomen in Metals 


a 
(Beploprovoanost' i permoelektricheskiy®© yavieniys v metallaxbh 
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PERIODICAL 
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56-3-37/59 
Azbel!, MeYaus Lifshits, 1M. 


AUTHORS: 

?pTELE: On the Theory of the Paramagnetic Resonance of Electrons in 
Superconductors (K teoril elektronnoge paramagni tnog? rezonansa 
v  yerkhprovodnikakh ) (Letter to the Eaitor) 

PERIODICAL: Zhurnal Eksperin. 4 Taoret. Fiziki, 1957, Vole 33, Nr 4, (9); 


pp. 792 - 194 (USSR) 
ABSTRACT: ers dealing with the same gubject are 

nether & paramagnetic re- 
sonance and a 8€ 
ductors. AS 4 a 
take place, apparently on 
yeatigated. Therefore, the aifference of th 
in the superconductive 
that the constant magnetic fiel 
(H = Hen? 0), Therefore the electr 
fluence exercised by the constant magne ti o fie 
time of 6 vm 40712 ge0,y where v deno 


electron. This time is now © 


Card 1/2 of the highfrequency field, 
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-AUTHOR , AZBELY, M.Ya- |GERASTMENKOs V “1. pDIPSHITS, 1-H: 56-5-39/ 99 
TITLE The Paramagnetic Resonance sng the Polarization of Nuclet 

jn Metals. 

(Paramagnitnyy rezonans i polyarizatsiy® yader ¥ metallekh - 

. Russian 

PERIODICAL rani aati peoret Pinskh 1957 9VO 32,Nr 59PP 4212-1225 

U.5.5-Re 
ABSTRACT The Theory of the psramagnetic resonance, 4% constructed jn the 


paper ander review,is pased on the simultaneous golution of the 
Maxwell's equations and of the kinetic equation for the aensity 
operator The paper under review 313° determines the degree of po- 
larization of the nuclei in & metal and the coefficient of trans- 
parency of metallic filme , taking into account the giffusion of 
the spins This problem i solved bY means of the systea of the 2 
Maxwell's equations rot 2 -(1/¢)2 B/ 9+ rot gig Cig bell eam 
and of the kinetic equation for the operator of the electron den- 
= cd 
sity (92/2 en tab el ' +(3/7 ait |+ 
>>? = = 
+(atfat) =0; 24 6B; B= +B, (#4) 5 7 «Vv pe ie): In this con- 
text, E> and ¥ denots the energy, the quasiimpulse and the vyelo- 


city of the electrons >» respectively i § stands for the operator of 
the apind,» and (a t/at) for the shock integral of the electrons: 


equation one obtaines 8 connects OF between the current dens ty J» 
Card 4/2 the electrical field atrength “> the magnitic spin moment M, and 


ae eae ee 
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‘ 
AUTHORS: _vifonite, Ty His, Sbopenem™: Ge dsy 56-2-25/47 
TITLE: } Note on the Correlation in Solid Solutions (Korrelyatsiya v 


tyverdaykh rastvorakh 
PERIODICAL! Zhurnal Exsperim. i Meoret. Fizikis 1957, Yol- 33, Nr 2(8); 
pp» 485-494. (USSE) 
ABSTRACT: The present paper develops 4 method for the description of non- 
equilibrium states of solid solutions with the specification of 
a system of correlation functionsfor the dissolved atoms, with 


the help of the method developed here the free enerTéy of the 8o- 
lary equilibrium" can be computed. 


given for the free energy correspon- 

ding to equilibrium state. The free energy of & solid solution is 
a functional of the {nteraction of two, 
trons. The free energy can 2180 be represented as & 
pair interactions and po 
order. From the xpression 
the chemical potentials of the solv 
can be derived without difficulty. fhe next chapter 
non-equilibrium states of solid solutions, at the 8 
free energy» the entropy and the cor 
ted. The authors determine 48 4n example & 
for the non equilibrium free energy» 4f the none 
cara 1/2 = results from tempering of the solution. The existence of a corre 
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LIF CUTS. SW. | © Sg eceanles —— 
|. ARFEHOR LIFSHITS, I-M., KOSEVICH, A.M. 

q TITLE On the Theory of the SHUBNIKOV-DE HAAS-Effect. 


(kK teorii effekte Shubnikova-De Gaaza.- Russian) 
PERIODICAL ghurnal Exsperim. 4 Teoret. Fiziki 1957, Vol 33; Nr 7; 


2 ABSTRACT By the application of the general formulae by I. LIFSHITS, 

= ghurnal Eksperim. i Teoret. Fiziki 1957, Vol 32, 

: p 1500 the present ‘paper investigates the quantum-Like. oscil- 

lations of the tensors of the electrical condtictivity 6 

and of the specific resistance. First the formulae for the 
quantum-like oscillations of the conductivity tensor are 
written down. Because of the structure of the integrals 
contained therein the oscillating factors which are of 


oscillations Avo can easily be expressed by the 
oscillations of the magnetic momentum and by the value of the 


c 
F The oscillations of the conductivity: At first the contri- 
| ution of a group oP electrons with assumed dispersion law 


i to the oscillating part of the electrical conductivity if 

investigated. Next, the authors change over to new variables. : 
Fach group of electrons furnishes its contribution to ' 
CARD 1/2 : 
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On the Theory of the SHUBNIKOV-DE HAAS-Effect. 

ap 56~7~14/66 
Ac, the contribution of each zone is connected with 
ZN M only at a corresponding electron group. Also some 
remarks are made concerning the amplitudes of the 
oscillations Ao 6 . 


The asymptotics of the oscillations of the conductivity in 
strong magnetic fields. In this case amplitudes can be 
developed asymptotically in a power series. The asymptotic 
is here written down also for the special case that FERMI'S 
boundary surfece disintegrates into some closed surfaces. 
The oscillations of the resistance: When experiments.are 
carried out, not the tensor of the electrical conductivity 
0B but the tensor-of the specific resistance is measured. 
Therefore the oscillatory share of Q°B nas to be determined. 
The connection between OP and eG is given here. The 
expression for AQP contains classical values and oseil- 
latory shares. In conclusion the oscillations for some 
concrete cases are co a (one zone of conductivity and 
two zones with Nt = N-). (No Illustrations) 


Physical-Technical Institute of the Academy of Sciences of the 
Ukrainian 9.8.R. (Fiziko-tekhnicheskiy institut Akademii nauk 
Ukrainskoy SSR.) 


22.11.1956 
Library of Congress. 
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56-4-18/54 
AUTHORS: Yesel'son, B.N., Kaganov, M.Il., Lifshits, I.M. 
as TITLE: The Thermodynamics of the Phase Transition between He I and 


He II in Solutions of Helium Isotopes (Termodinamika fazovogo 
i. perekhoda He I - He II v rastvorakh izotopov geliya) 


PERIODICAL: ghurnal Eksperim. i Teoret. Fiziki, 1957, Vol. 33, Nr 4, 
= pp. 936 - 944 (USSR) 


ABSTRACT: 1.) The phenomena that are connected with the transition from 
He I and He II in go lutions of helium isotopes are thermodyna- 
mically (theoretically) treated. It is shown that this tranei- 

tion, in the range from 1,35 to 3,0 Ky is a second type phase 
transition. 

2.) It is shown that at the temperature of the second type 
phase transition a point of sudden irregulatity should occur 
in the derivative as well of the partial as of the total pres- 
sure according to the temperature, which fact is experimentally 
confirmed. 

3.) It is shown that at tT, in dependence on the distribu- 
tion coefficient, 4 point of sudden jrregularity should be 
observed in the derivative according to the temperature. 

Card 1/2 4.)It is showm thata T) a point of sudden irregularity 
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AUTHOR: Lifshits, [.Me> Professor, Corresponding Member of the 
Ukrainian “SSR Academy of Sciences l 
TITLE: Quasi-Particles in Modern Physics (Kvazichastitsy v sovre- 


mennoy fizike) 
PERIODICAL: Priroda, 1958, Nr 5, PP 11-20 (USSR) 


ABSTRACT: The dual nature of matter; corpuscular and undulatory, is 
explained and a definition of particles is given: particles 
can be considered as elementary excitations of quantum fields; 

they are structural units of substance and at the same time 
atructural units of motion. In contrast to ordinary part- 

a icles, quasi-particles are carriers or elementary excita- 

: tions and motion, without being structural units of a me~ 
dium in which they occur. They can exist only within some 
medium or "packground" and cannot arise in a vacuum. The 
law of dispersion for quasi-particles is presented and its 
distinction from that of ordinary particles is explained. 

As examples of quasi-particles, some of thbir types are 
mentioned and their brief characteristics are given. Among 
Card 1/2 them are: 1) phonons, structural units of motion of a 
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crystalline lattice, i-e- individual waves which are carriers. 
of elementary portions of energy and momentum; 2) Excitons, 
elementary portions of electronic excitations in crystals, 
whose existence was first noticed by Ya.l. Frenkel'; 3) 
Spin waves or ferromagnons, introduced by F. Blokh, element- 
ary excitations in ferromagnetics; 4) Elementary excita- 
tions in superfluidity of a liquid (HeII), which was dis~ 
covered by P.L. Kapitsa and explained first by L.D. Landau; 
5) Conductivity electrons in metals, possessing a peculiar 
dispersion law different from that of ordinary electrons. 

In addition to these types of quasi-particles, the author 
mentions polarons, or polaron excitations in semiconductors 
introduced by L.D. Landau and S.I. Pekar, without dwelling 
on their characteristics. 

There are 3 figures. 


ASSOCIATION: Fiziko-tekhnicheskiy institut UkrSSR Akademii nauk 
(Physico-Technical Institute of the Ukrainian Academy of 
Sciences), Khar'kov 


AVAILABLE: Library of Congress 
Card 2/2 


1. Particles-Theory 2. Physics-Quasi-parti cles 
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AUTHORS : Aleksandrov, B. N,, Verkin, B. I,, Lifshits, I. M. and 
. Stepanova, G. I. ea CA ESS APRN ae aay 


TITLE : On the Possible Causes of the Non-uniform Distribution 
of Admixtures in & Crystallising Casting (K voprosu ° 
vyozmozhnnykh prichinakh neodnorodnogo raspredeleniya 

primesey V kristallizuyemom slitke ) 


PERIODICAL: Fizike Metallov i Metallovedentye , 1958, Vol 6. Nr 1, 

pp 167-168 (uss) 

ABSTRACT: In a ed in 1956 by the authors (Ref.1) the 
mechanis stigated of purification of metals 
from admixt crystallisation. 
There it was 4 at in fron he crystallisation 


front the conditions are such that solidification of the 
melt does not : in this paper the possible 
i analysed of the non- 
evaluation for 
indicates that for 
this system a “plocking up" of admixtures in 
the solid pha anticipated. In G30» exposures 


obtained by ¢ hy of Pb-Sn castings 
Card 1/2 ghowed a large sverse bands corresponding 
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_ On the Possible Causes of the Non-uniform Distribution of 
Admixtures in a Crystallising Casting 


to excess Sn admixture in these spots (Ref.1). 
There is one Soviet reference. 


ASSOCIATION : Fiziko-tekhnicheskiy institut AN Ukr, SSR 
(Institute for Physics and Technolog,Ac.Sc. Ukr .SSR) 


SUBMITTED: January 7, 1957 


1. Metals~-Purification 2. Metals--Crystallization 
Card 2/2 3. Mathematics--Applications 
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AUTHORS: Lifshits, Ie Me, Slezov, Ve V> 30V/56-35-2-24/60 


PITLE: __on-thé Kinetics of the Diffusion Decay of supersaturated 
Solid Solutions (0 kinetike diffuzionnogo raspada 
peresyshchennykh tverdykh rastvorov) ' 


PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, 1958; 
Yol 35, Nr 2, pp 479-492 (USSR) 


ABSTRACT: The forming of a new phase by means of a diffusion process 
ean be divided into two gtages: The formation of seeds and 

the development of seeds to grains of the new phase; 8 
coalescence: of grains. In the present paper the authors 
investigate the kinetics of the growth of seeds at the 7 
beginning of coalescence as well as the coalescence process 
itself, taking account of the results obtained by other 
authors (Refs 1 - 4), especially those obtained by Todes 
(Ref 1). In the first chapter the problem itself is discussed 
as such, the second chapter deals with the asymp*otic 
modification of critical dimensions, and in the third chapter 
the asymptotic distribution function gy (ut) js derived and 
discussed. As an example for the application of the theory 

card 1/2 developed and of the asymptotic functions, the mechanism of 
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Supersaturated Solid Solutions 


the sintering process is dealt with in the fourth chapter: 
An appendix deals with the determination of the distribution 
function at u> u,, in the neighborhood of the wu -point- 


There are 6 figures and 4 references, 4 of which are Soviet. 
ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR 
(Physico-Technical Institute, AS Ukrainskaya SSR), 


Khar'kovakiy gosudarstvennyy universitet (Khar'kov State 
University 


SUBMITTED: March 24, 1958 
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: AUTHORS: Azbel', M. Ya., Gerasimenko, V. I., ie ee 
TITLE: On the Theory of Paramagnetic Resonance in Metals (K teorii 


paramagnitnogo rezonansa V metallakh) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nx 3, pp 691-702 (USSR) 


ABSTRACT: Paramagnetic resonance may occur if a metal is located in a 
steady magnetic field Eo and in a variable electromagnetic 


field Hys in which case the following must apply to the fre- 
quency of the variable field: Ww 2Q, = .2nH,/k. The absorption 


of the energy of the electromagnetic waves impinging upon the 
metal under the conditions of paramagnetic resonance has al- 
ready been investigated by a number of experiments (e.g. Ref 2). 
The first theoretical investigation of this problem together 
with the calculation of electron diffusion from the surface 
layer was carried out by Dyson (Dayson) (Ref 3). The authors of 
the present paper developed a general theory of paramagnetic 


resonance in an earlier paper Ref 1); it is based upon the 
baeaazs anc an ea paper ( F p 
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golution of the equation for the electron density operator. 
The electrons are looked upon as 4 gas of noninteracting 
quasiparticles; for e(p) any dispersion law applies, and also 
the direction of Hy and the intensity of H, may be chosen at 


random. In the present paper the authors, basing upon the re- 
sults obtained by the preceding paper (Ref 1), investigate the 
dependence of surface impedance on the angle of jnclination of 
the steady magnetic field to the metal surface, and further 
also the influence exercised by the dispersion law on jmpedance, 
and the case of sufficiently strong variable fields (resonance 
saturation). The following cases are dealt with: 1) In the in- 
terval Ae there are no open gurfaces; 2) in Ae there are open 
and closed isoenergetic surfaces (e(~) = €), and 3) in de there 
are only closed jisoenergetic surfaces. Calculations are at 
first carried out for 5€ So r¢ (6 = skin depth, bore? depth 


of electron diffusion); 5 B5 p65 (range of normal skin effect, 


j = o£) is dealt with in an appendix. It is found that in strong 
H fields surface impedance depends essentially on the angle of 


Card 2/3 inclination between the H -direction and the metal surface. 
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There are 1 figure and 7 references, 5 of hich are Soviet. 


SSOCIATION: Fiziko-tekhnicheskiy institut ‘kademii nauk Ukrainskoy SSR 
(Physico-Technical Institute of the Academy of Sciences, 


Ukrainskaya SSR) 
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AUTHORS: Lifsnits, I. i., Senikidse, D. o- SOT /5u-n5e4-! 
x . p 5 ys re A 
TITLE: Phe Poneranchuk-Bifect and tne veya of ile 
r Solutions (Effekt Poneranchula 1a gostoyaniyea 
Jv J 


: a 
rastvorov He?-He*) 


PERIODICAL: ghurnal elsperisenteal'noy 4 Leovebienuskoy Liniki, W548, 
Vol 35, Ur 4, pp 1920 - 102) (USSR? 


ABSTRACT: The eguilibgium dingran for tie solid and lisuid 
phase of He~-He -solutions’ hes interesting 
characteristic features waien are connected with 
the Pomeranchuk-effect. Poneranchuk showed that the 
He2-nelting curve in the p-T-liacgram hes a mininun 


= and that lower points have 2 neretive melting neat 

ye (Refs 1,2). This effect was soserved in the course 
of experiments by Welters end Feoirbank (Voliers,Ferbank 
Ref 3). From the experimental dat. on the entropy 
of Hed it follows for the miniaun thot: Pay 30 ate, 
Tt, ay 0.5°K. In the present pever the cutSors investic.te 

Card 1/4 the influence of the Pomeranenuk-effect on tae 
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Solutions 
equilibrium of the liguid and solid pnanes in 
He3-He4-solutions. Fivst, the phase equilibrium in 
weak solutions of He4 in He? is investicnted. 
Formulation of equilibrium conditions is according 
to Landau and Lifsnits (Ref 4); gai poe 
cases are investicated: 1b P20: 
equilibrium curves for low conces 
polic sheave waich is touched Sy ene 
\(Fig 1). 2)AP2 0: Tne eguilitr: 

in the donain of low concentrati 
which touch neither one another 

3)4P>0: The curves are again 

however, intersect in T, end T : Mes 

sect the T-axis in these points. This case is 
discusced more in detail. For oll three cases 
equations are given for x! and x!" Cie4— concent: 5 
in the liquid and solid phace resvectively). The next 
chapter deals with the model of the “inpurity- 
conteining gas". The energy spectrum of the Lliqui 

Card 2/4 He?, which contzins Het-trsc2es, is investis:ted. 
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is 
formation of additional energy eysis in the 


solution. The enersy distribution of the aa oe tay 


atoms obeys the Boltzmunn ( Bol'tsman) st 
up to a certain eke ‘e (de, eaeeaian 
corns 


containing impuritics), Tne 
deviations from clas 
investic-«:ted 
of the type@= &rP* 2/2u and €= 


are given for the free encrgy 
of perfect gases, for the entropy 


temperature of a Bose (Boze 


centration ratios in the phases are 
last chagter of this paper the anthnors 
highly concentrated solutions 


He°>-He* -mixtures se 


Card 3/4 diagram for P> P.. 
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State University) 
SUBMITTED: May 26, 1958 
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AUTHORS: Lifsh M., Peschanskiy, V. G. 
PITLE: _ Galvanomagnetic Characteristics of Metals With Open Fermi Sur- 


faces. I (Gal'vanomugnitnyye kharakteristiki metallov s 
otkrytymi poverkhnostyami Fermi. I) 


a! PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 5, pp 1251-1264 (USSR) 


ABSTRACT: Lifshits, Azbel' and Kaganov (Ref 1) developed a theory of 
galvanomagnetic phenomena in metals for the case of any dis- 
persion law €= é(p) and any form of collision integral on the 
basis of the experimental determination of the galvanomagnetic 
characteristic of metals. If the Fermi surface itself is open, 
or if in its vicinity there is an open isoenergetic surface, 
the asymptotic course of the conductivity tensor aan differs 


considerably from the asymptotic course for the case that the 
isoenergetic surface is closed. This is further explained for 
the case of the Hall (Kholl) constant. In the present paper the 
galvanomagnetic characteristics of metals are investigated under 
the influence of strong magnetic fields and for various types 


Card 1/4, 
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Galvanomagnetic Characteristics of Metals With Open Fermi Surfaces. I 

of open isoenergetic surfaces and the characteristics of the 
angular dependence of these quantities is discussed. All con- 
siderations are based on the assumption of the existence of 
strong magnetic fields. The angular dependence of the galvano- 
magnetic parameters on field directign are subjected to a very 
detailed investigation, and their relation to the topology of an 
open surface is explained. A detailed analysis of the possi- 
bility of a saturation of resistance for certain orientations 
of the magnetic field with respect to the crystal axes and the 
quadratic increase of resistance with H in the case of other 


orientations is dealt with (cf. Ref 1). The conditions are in- 
vestigated at which resistance varies linearly with the field. 
This is done by forming mean values over the orientations of the 
crystallites in polycrystalline samples. In conclusion, the au- 
thorsthank M. I. Kaganov for discussions. There are 7 figures 
and 4 references, 3 of which are Soviet. 


ASSOCIATION: Piziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR 
(Physico-Technical Institute of the Academy of Sciences, ... 
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67296 
sov/181-1-9-14/31 
Lifshits, I. M., Slezov, VeV. 


On the Theory of Coalescence of Solid Seunviens | 


Fizika tverdogo tela, 1959, Vol 1, Nr 9, pp 1401 - 1410 (USSR) 


The authors investigated the influence exerted by various 
factors (such as elastic stress, grain anisotropy, "coilisions" 
between grains,et 41) on the decomposition of an overgaturated 
solid solution’ by diffusion. By way of introduction, the 


authors briefly effect the division of the decomposition by 


diffusion into two stages, and discuss the principles of its 
description by means of the coalescence theory that had been 
already developed in a previous investigation (Ref 1). The 
system of equations describing the decomposition by diffusion 
consists of the equation of continuity, the theorem of con- 
servation of matter, and an equation describing the velocity of 
the diffusion-bound grain growth. Part 1 of the present paper 
investigates the influence exerted by the "collisions" of 
grains. Such "collisions" mean the same as immediate coal- 
escence as well as diffusion-bound interaction of the grains, 
with intervals smaller than the grain dimensions. As is shown, 
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3 f their consideration leads only to irrelevant changes in the 


distribution function. Part 2 investigates the influence of 
the elastic stresses/occurring in the grain growth} It is 
shown that their consideration leads solely to a change in 
some numerical coefficients and factors in the final formulas. 
Part 3 briefly investigates the influence of anisotropy of the 
grain and the solution, and part 4 offers a discussion of the 
influence exerted by heterodiffusion processes in ordered 
solid solutions. Such ‘processes are meant herein, in which the 
grain growth is influenced by independent diffusion. To -clarify 
the conditions, the pore growth is observed in a strongly 
ordered alloy or an NaCl type ion crystal which ie oversatur- 
ated with vacancies. As is shown, the consideration of these 
effects leads to a change in various numerical coefficients 
in the distribution function. Part 5, finally, derives an 
accurate solution for a given distribution function (under 
4 certain restricting conditions). There are 1 figure and 
3 Soviet references. 
ASSOCIATION: Fiziko-tekhnicheskiy institut Khar'kov (Institute of Physics _ 
and Technology, Khar'kov) “ 
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SOV/70-4-5- 31/36 


AUTHORS: ULifshits, r, M., Chernov, A, A, 


Naan Seid R Dy ie ee 


TITLE: Macroscopic Steps on Crystal Surfaces 
PERIODICAL: Kristallografiya, 1989, Yo} , Ir 5, pp 788-791 (ussr) 


ABSTRACT: The formation of macroscopic steps on crystal Surfaces, 
whose free Surface energy tends to a minimum, and the 
kinetics related to the Stable form of steps on the 
faces of ¢ 
porated, ; - If a row with 
the short : ; Stances is X of orthogonal 
coordinates, a bent surface y(x) has the minimum free 
energy when 


SUF (P+ An dr = min, F(p) zap) VTP 
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ne Macroscopic Steps on Crystal Surfaces 


where a (p) is the unit free surface energy; ps y'xm 
tan ;Ais Lagrange multiplier; ana _ is compliment to 
kink angle. Adding a few minute particles or nucleus, 

N, at the kink, Ln the bent surface can be altered 
and derivatives P, and p_ obtained, since the added 
chemical potenti) 


“Me , br 
obese 1h = pri get, 


is a finite quantity only when 
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Macroscopic Steps on Crystal Sur 


Considering a numbe 


cases, For instance, 


the crystal Growth of a 


lf dn 
az (o 52) 


where s is the circumf 
of absorbed particles; 


the solid phase, 
defined by 
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faces 


r of special cases, 7 additional 
equations are derived which are a 


a stable step form dev 
fas phase when 


erence of a step; 


nes ns M5) are same in the 
crystal, gag Phase, and at the step, respectively; 
Dis the diffusion factor at the surf 


Same between the &&88 phase and the er 
is the rate at which adsorbed par 


‘A step moves at the rate of V, 


ME (a — ny eV sin > 


76009 
SOV/79 -4-5~31/36 


Pplicable in certain 
elops at 


Np) - Ba- md, 


n is the density 


ace; is the 
¥ Stal Surface; and 
ticles turn into 
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21(8), 18(7) SOV/89~6-4-3/27 
AUTHORS : Lifshits, I. M., Kaganov, M. I., Tanatarov, L. V. 
I 
TITLE: On the Theory of the Radiation Induced Changes in Metals 
(K teorii radiateionnykh izmeneniy v metallakh) 


PERIODICAL: Atomnaya energiya, 1959, Vol 6, Nr 4. pp 391-402 (USSR) 


ABSTRACT: Temperature fluctuation and the phenomena connectec therewith 
are theoretically investigated in fissile material. Fluctua- 
tion is given by the quantity of energy liberated at every 
decay. The occurrence of similar non-thermodynamic fluctua- 
tions leads to a variation of the temperature-dependent char- 
acteristics of the irradiated medium. Here the case arises 
that during irradiation the kinetic coefficiente (electric 
conductivity, diffusion, thermal reaction rate) do not cov- 
respond to the mean temperatvurs of the medium determined from 
the total quantity of heat. The particles passing through 
matter thus cause local heating. Tne equations describing 
these processes are derived, in which connection the interac- 
tion between electrons and lattice was taken into account be~ 
cause it leads to the establishment of temperature equilibrium. 
Furthermore, a method is developed for the purpose of calculat- 

Card 1/2 ing the effective kinetic coefficients cf the fissile material. 
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On the Theory of the Radiation Induced Chanzez in Wetalg 


In conclusion, it is explained in what way the mechanical 
properties of fissile substances vary 48 a result of local 
heating. In addition, the two following calculations are des 
soribed: a) Calculating the average of a physical quantity 
F(T,»T,) depending on 2 temperatures (t, ~ electron teuparatura, 


t, ~ lattice tomperature). b) Evaluation of this calculatic- 


for high temperatures, in which caize the equation no lonzev 
remains linear when calculating thermal conduetivity and can 
therefore not be solved, If, however, the specific heat c and 
the thermal conductivity X depend on tenperature according 
to an exponential law,it is casier to determine the averare,. 
The equations and their solutions are given for several needlea-. 
shaped, an infinitely long and a punctiform source. (The gclx.. 
tions of an equivalent problem are by Ya. B, Zel'dovich and 

A. S. Kompaneyets). The most important results obt 


12 references, 9 of which are Soviet, 


SUBMITTED: September 17, 1958 
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AUTHORS: Tesel'son, 3, 5, Kaganov, x, Te, Lifentts, RM 
Me P, Mokhnatki a) 


PEaToDIcat; Zharnal ekeperizenta)noy 1 teoretichestoy fisizi, 1959, 
Vol 36, Br 3, > 964 (uss) 


ABSTRACT; In a “Letter to the Mitors, Mokhnatkin Critiolsed , Paper 
by the suthora of this “reply”, and declared that terns were 


| 

TITLE; Reply to the Lotter by M. P. Mothnathin (Otvet na pistag 3 
n 

} 


mentioned, In thig Connection » forsula is specifically 
meationed, 


Hoveaber 5, 1958 
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S01/56-37-2-36/56 
_Lifshits, I. M., Kaganov, M. I. 


On Electron Resonance in Crossed Electric and Magnetic Fields 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 37, Nr 2(8), pp 555-556 (USSR) 


An electron placed into crossed electric and magnetic fields has 
a drift motion in the direction perpendicular to the electric 
and magnetic field. The drift velocity, i.e. the mean rate of 
motion of the particle (the initial speed not considered) is 


given by 2. co? [2H]. Besides, the electron oscillates in 
the direction of the electric field, the frequency of these os- 
cillations being eH/mc. This means that in crossed fielde the 
frequency is independent of the electric field strenrth. The 
behavior of the electron is greatly different in metals and semi- 
conductors, where the complicated dispersion law has a pronounc- 
ed influence upon the oharacter of conductivity electron motion. 
This study proceeds from the classical equation - the generaliz- 


ed Lorentz equation: ap/at = @ {Z ean [* i } y- 3¢/I0- The 
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779 

integrals of motion are then: e*(p) =e(B) - Vp = const, 

7 -2 i 

¥ cH [Fz] i Pe * const. The z-axis is chosen as the 
direction of the magnetic field, ¥, being the mean rate of mo- 


tion of the electron. The motion of a particle in crosecd 
fields obeying the dispersion law € = é(p) can be regarded as 
the motion of the particle in a magnetic field alone obeying 
the dispersion law e*(p) = €(p) - VOB. Earlier results can 


easily be referred to this case. The period of gyration T* of 
an electron in a closed orbit is T* = -(c/eH) 95*/de*, where 5* 
denotes the surface bounded by the second equation, which na- - 
turally also depends upon the electric field strength. This 
dependence, however, does not occur with a quadratic dispersion 
law. The dependence of the period of gyration upon the electric 
field strength is characteristic of electrons with a complicat- 
ed (not quadratic) dispersion law. The explicit period versus 
electric field strength function can be determined only if the 
dispersion law is actually given. If B/H «1, AT/T ~~ (c/v) (E/H) 
Card 2/3 is obtained, T denoting the period of gyration in the magnetic 
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gy levels in a 
Ac* = hot « 2nfol 
of the energy up 


ASSOCIATION: Tekhnicheskiy institut Akademii nauk Ukrainskoy SSR (Technical 
Institute of the Academy of Sciences, Ukrainskaya SSR) 


SUBMITTED: May 21, 1959 
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Chentaov, RB. 


The Pifwh ali-Union Conference on the Phystes of Low 
euperaturea (5-ye ‘aesoyusnoye behaniye po fisike niskith 
Tenperatar) 


Uspekhi fisicherkikh seuk, 1359, Yol 67, Nr 4, pp 743-750 
(0ssa) 


This Conference took place from October to Rovenber 1 at 
Tiel; tt wae organized by the Otdelentye fiztko-satena 
“Cbeakith nauk akadeoii nauk SSSR {Departzent of Physico- 
pathenatical Sciences of the Acadesy of Sciences, USSR), 
the Akademtya nauk Crutinakoy 338 (Acadesy of Sciences, 
Grusinekaye SSR), and the Thilisehiy gosudarstvennyy uni- 
vereites im. Stalina (Tbiliel State University ineni Stalin). 
The Conference was attended by about 300 specialists from 
Thilielt, Moecoe, ‘kov, Klye Leningrad, Sverdlovek, and 
other cities as well as by a nusbder of young Chin ecientiates 
et present working in the USSE. About 50 lectures vere deliver- . 
ed shich were f4ivided according to research fielis. ~ I. 
Helium. Reporte vere delivered by the researchers af tke 
Taboratortyea niskikh tenperater TCU (Laboratory for Low 
peratures of Tdiliat State Untversity) under the supervision 
of E. L. Andronikashvili: D. S$. Teakadze, Yu. G. Kasaledze 
and S.C. Watinyan spoke about the investigation of the danp- 
ing of reo Lonel cacillations of a single disk in He IX ta 
dependence on the rotation rate. G. A. Canteenliize spoke 
about the influence exercised Sy the state of the disk sur- 
face on critical rate and on the 4 ing of its oscillations 
in the transcriticel range. ¥. P. Peshkov (IPP aN SSSR - 
Inetitute for. Physical Prob! AS USSR) poke about further 
investigations of the boundary between superfluid and none 
euperfinid helium (fiscovered by himself) in a heat flow. 
This doundary characterizes the denaity~ and tesperature juap. 
Kuang, Wel-yen, 7. MN. Zinov'yava end ¥. P. Pestkor spoke about 
investigations at sBerly Tow tenperatures (doen to 0.5°K) 
which were attained by the aethod of the evacuation of 


fe >-vapore. Kuang, Wei-yen investigated in the interval 

0.37 - 2.07%a tne phenomenon of the tenperature junp (die. 
covered by P. L. Kapit in 1941) on the boundary of a solid 
(in this gaee Cu) by means of He II; for the thermal resistance 
not the T-law but aTlae holds, wev ne2.5+0.1. Zinov'yeva and 
Featkov inventigated, among other things, elso_the phase 


Giagran-of Me? dissolved in fe? (20 - 89%). ¥. L. Ginzbur 
(PIAS) gave a report on the phenonenological ¢ eory 0 e It 
in the region of the A-point in consideration of guantun 
effects (the theory vas developed by himself and by L. P. 
Pitayevakiy). 3. 7. Geyliknan \IAE AN SSSR - Institute for 
Stomic Puergy, 45 CSSE de.ivered a short report an the 
peaety Hel peaee ae in Iiquid Fe oi. Lifshits 

and D. GC. Sanikidze (KnPTI AN USSR ~ Khar’ ko 
cal Yastitote 23 Virssz) Anvestigated the celting of solid 


Be? on the basia of Laniau's theory of the Perni-fiuia and 
found that 2 ige reasure as @ function of tesperature has 
@ minimus at Sk Pozeranchuk-effest). The coaprehensive 


diecussion wae heli under the supervision of ?. L. Rapitsa.- n 
Pi AD AA: SPER et I lsd arena enantio as 


hate 
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eaperatur 


Gapekhi fizicheskich nauk, 1359, Vol 67, Kr 4) PP 743-750 
(Ussr) 


Thte Conference took Pl froa October 27_to. fovesbder_? at 
TM iets 18 
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superconductor in the 


organised by the Otdelenize fiztko-natenati- 
@beskikh nauk Akedesit nauk SSSR (Departaent of Physioo- 
Mathematical Sciences of the Acadeny of Selenc osse), 


the Akademiya nauk Grusinekoy SSR (Academy of Sciences, 
Grusinekeya SSR), and She Toilisekty eooudarstvennyy unt. 
Vereitet im. Staline (Toiliet State University iment Stalin). 
The Conference attended by about 300 specialieta frou 
Teillei, Noecoe, Khar'kov, Kiyer, Leningrad, Sverglovek, and 
other aft Ie well a dy a number of young Chinese sciertists 


at. present working in the USSR. about 50 lecturee were deliver- 
ed which were fivided 


according to rosearch fields. - ae S 
° Supracendyetivity. 13 lectures were delivered on thie 
exPerinental and the others theoreti- 
eal, Reports bn erperisental investications of supraconductivity 
Sharvin ant 7. ?, Cantnakher (typ) 


and ®. Y, Za aritskiy TiPP). The forner inv atignuted the 
etructure of the ta! 


raediate stete in concer 
sured the therzal Conductivity of 4ifferent- 


‘xov and I. m, Khalat- 
Cally Anvesticated the b Seviar of 
high-frequency field. ¥. OL, Cingburg 


GS. ¥. Zharkov (PIAN) dealt with the aicroscopical theory, 
end Ginsburg If 


scuesed anong other things the part played a 


trenettions of the secon’ kind. 
¥, Litsh (KRPTI) showed that it follows from the sotern 
eory of supreco 


tropy of metals % 


nductivity in consideration of 


Toscopical theary at 


not very near absolute zero, ¥ 


He_¥. Suykov 
and &. B. Gurevich (PTI ax SS32) spoke about the sus? 


energy on the Goundary bet 
phaees. D. 2. Zubsrev 


s¥. Tolnacher (rtaz) Anvesticated the Problea of 
excitation 


Anstitut yadewe>es 


Research) spoke atout canside Btioa of 


of the Coulonb interaction ». 
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collective 
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PERIODICAL: Uepetht fiztchoekith nauk, 1359, Yol 67, 


Chentscr, BL 80V/53~67-4-7/? 


The Piftth all-on 
Teeperatures (5. 
Seapera tar) 


ton Conference on the Phyeice of Lov 
ye VYaesoyurnoye Gowshchaniys po fistke alakikh 


(vssn} Br 4, pp 743-750 


Thie Conference took place from October 2 
TM ists tt was organized by the Otdelenizye fiziko~ceatenati- 
ehertith nauk Akadenii nauk SSSR (Departeent of Phystco- 
methematical Sciences of the Acadeny of Sciences, C3sR), 

the Akadentye nauk Gruginekoy 332 (Acadeay of Setence ‘ 
Crusinekeayn 832), and the Toilisekiy Sesuderstvennyy uni- 
versitet im. Stelins (Tealiet state University iment Stalin). 
The Conference attended by about 300 epectaliets froa 
Tetlisi, Koeco » Khar'kov, Eiyev, seningrad, Sverdlovsk, 


other eities ae well ae by a number of youn Chine 1 
at present working {n the USSR. abous 53 : Sco delivene 


7 to Soveaber 1 at 


ed which vere tivided according to research fields. 
be ee ne © Beem... =: oe pall tah b) ae eae 


kis 
Bhar ‘tov Phyaico-technicaY Institute, Khar'koy Cniverszity 
showed thet the cost inportant yart £5 connection sith the 
gulvanceagnetic properties of setals is finyed by the concrote 
form of the Ferct surface of seaguctivity electrons. %. Ye. 
evekiy (IFP) epoke stout experineats he carried out 
Tus P. Caydukov. Ze taveeticnted the variation 
of the resistance fa the ‘runsvereal nagnetic field at helius 
teaperateres of du, Cu, Po, Te. Sa, Ts wad (toectner vith 
T. I. Koatina) of 31. Ye. S. Pororik and ¥. 5, Volotave 
(MAPTI) investigated tho guitancsacnetic properties at 
teaperstures of chrvaiun and x! aus and fcund that the 
Testetance of chroaiun grows = field etzrength eithout ate 
teing @ saturation value. L. S$. Lan and B.C. tocarer (xaP7z) 
fovestigated the resistsnce oinisun in sold at low tenpera- 
teres and found that if the easple is Reated, the sinisus 
Gisappeare. Yu. P. Caydukoy (IPP) said in this connection 
im the course of the discussion that the oinicua effest does 
not occur in gold in the cane of very pure sscples; the 419- 
appeareace of the minioun 1s explained by the plastic deforsa~ 
tion of the sanple at heliun teaperatures. &. Ya. Azsel’ 
(marti) gave @ report of hia work in coraection eith the 
quantum theory of the high-frequency restatance of tetal in 
® Constant aagnetic field at low teaperaturer. ™. X. Essanor 
and VM. Teukernik (KNPTI) spoke about a theoretical inves- 
tLgation of the influence exercised by therscelectric forces 
upon the skin effect in various conductors, Ut. Ferkin ang 
3.3. Aleksandrov (KbhPTI) spoke atout sessuresents of the 
electric reslatance of this wires cade fros highly-pure 
tin, indiue.and cadmiuz, and cosputed the free lergth of 
path eat 4.2 anounting to 1/3 to 2/3 as. 


Kin these sotals 
¥, B. Brandt (¥GU) and §. Y. ¥ Neal Te F. Toitrenks 
(marti) investigated the influence exercined Fy tre 
etatic pressure (of 1000 atcoapheres absolute preseusa) upea 
the behavior of oetale st low te=peratures and investigated 
the queatcm cacillations of tie wegnetic susceptibility of 
Disowth at 1.6 = 4.2°K. 6. Ye. Til 'bernan and A. 2. Kooe- 
vich (EAPTI) gave a theoretica explanation of the fact that 
alfusay relatively szall defarsations exerct considerable 
faflwence upon oscillation effects in metals. IV, Necsetiss. 
4c 3, Borovik-Ronancy (IPP) delivered a report on investiga- 
fiona be carried out of the anisotropy of the weak ferro- e 
Ragnetion in monccrysta: sanples of the antiferronagmetic 

MnCO, (the effect of anisctrory was predicted by the therno- 
dynadica? theory developed by Dzeyaloshinekty)}. In the course 

of the discuseion 2. A. Alikhanoy (IPP) spoke sbcut seutrono- 
grephieal investications he carried out nf the segnetic 

atructure cf Maco, ani FeCO, at low tenrerstures. P. Le 

Kapitea stressed “the inporfance pf the Fethol based upon 
Dayaloehiaskiy's theory, %. ¥. Fferres CYRIIPTRI}, whose 
lecture was read by 4. 8. Boroyft-Bosanor, reyzorted on seasure-+ 
ments carried out by hin (in y/e IPP) of the Ragneti: ant 


tropy of the antife! >onagnetic CuS0,- ant Co80,-aonocrystale. 
Ye. A. Turow (IFN AN SSSR, Sverslozax) apoke about hie theore- 
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AUTHORS : Lifshits, I. M., Kaganov, M. I. 

TITLE: Some Problems of the Electron Theory of Metals. I. Classical 
and Quantum Mechanics of Electrons in Metals 


PERIODICAL: Uspekhi fizicheskikh nauk, 1959, Vol 69, Nr 3, pp 419-458 (USSR) 


ABSTRACT: The first part of this detailed survey comprises 7 paragraphs. 
Paragraph 1: Introduction (posing of the problem; fundamental 
works by Bloch and Peierls, Bloch's model, Fermi statistics; 
quantum theory of the Fermi fluid by L. D. Landau; semiphenom- 
enological theory, energy spectrum of free electrons, dis- 
persion law & = e(p)); the entire article consists of 3 parts: 
mechanics of conductivity electrons, statistical thermodynamics 
of electron gas, kinetics (galvanomagnetic- and resonance 
yhenomena) ; a large part of the results mentioned here is taken 
from the works of a group of theoretical physicists from Khar'kov. 
Paragraph 2: The geometry of the isoenergetic electron surfaces 
(representation of the dispersion law; the periodic function 
(eB) describes the closed isoenergetic surfaces; representation 
tvodinensional (Fig 1) and threedimensional (Pig 2); special 

Card 1/3 cases for complicated dispersion law, spatial (Fig 3); open 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910003-8" 


=BPEROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929910003-8 


£8 


ee ees eer Se Ee ey nee 5 Ree z 


RE eR en ASS ar es ets eases ATs 
Bea, fab 


~ 


SOV/53-69~3- 3/6 
jome Problems of the Electron Theory of Metals. I. Classical and Quantum 
Hechanics of Zlectrons in Metals 


isoenergetic surfaces, discussion, representation of various 
types (Pig 4)). Paragraph 3: Classicsl mechanics of particles 
with arbitrary dispersion law (discussion of thc conditions 
necessary for the classical treatment of a problem; investiga- 
tion of metal in electric or magnetic fields, both general and 
for the case of a constant homogeneous electric and a constant 
homoseneous magnetic field, mathematical description, illustrat- 
ed by figures 6-9. Paragraph 4: Collisions of quasiparticles. 
Scattering. (Collisions: interaction of electrons with local 
periodicity perturbations which lead to variations of momentum 
ang energy of the electron; description of possible inhomo- 
geneities and their effects.) Paragraph 5: Quasiclassical energy 
Jevels (quantum-mechanical description of conductivity electrons; 
diamagnetism of electron gas, De Haas - Van Alfen effect, the- 
oretical investigation of the behavior of electrons in a mag- 
netic field according to Landau; influence of the crystal lat- 
tice, quantization of momentum and energy, setting up of the 
equation describing the trajectories (Fig 11); the quantization 
Gard 2/3 of electron energy manifests itself in a peculiar behavior oe 
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the electron gas at low temperatures in the magnetic field 
- in oscillation- and resonance effects (e-&- Shubnikov - 
De Haas effect, cyclotron resonance); the latter are desoribed). 
Paragraph 6: Quantum mechanics of the electron with arbitrary 
dispersion law. (Representation of electron behavior in the 
; metal by means of quasimomentum and energy zone (3, - represen- 
e tation) detailed description of the theory; discussion of the 
problems: investigation of state variations (wave function) , 
investigation of the steady solution (determination of the 
energy levels of the particle); demonstration of treatment on 
<P the basis of two simple examples.) Paragraph 7: Quantum theory 
of electron scattering with arbitrary dispersion law (investiga- 
tion of scattering on local inhomogeneity; definition of scat- 
tering center, derivation of an asymptotic expression for the 
perturbed wave funetion by means of the perturbation theory ; 
investigation of the wave surface of the scattered electron, 
definition of scattering cross section). All problems are dealt 
with in a clear and intelligible manner after the manner of text 
books. There are 16 figures and 28 references, 19 of which are 
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LIFSHITS, I.Moi_PESCHANSKIY, VG. 
Galvanomagnetic characteristics of metals with open Fermi surfaces. 
Part 2. Zhur. eksp. i teor. fiz. 38 no.1:188-193 Jan ‘60. 
: (MIRA 14:9) 
1, Fiziko-tekhnicheskiy institut AN Ukrainskoy SSR i Khar'kovskiy 


gosudarstvennyy universitet. 
(Fermi surfaces) (Magnetic fields) 
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$/056/60/038/005/031/050 
B006/B063 
44,0100 
AUTHOR : Lifshits, I. M. 
ed 
TITLE: Anomalous Electron Characteristics of a Metal in the 
High-pressure Range 
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 38, No. 5s PP» 1569-1576 \ 


TEXT; Within the range of high pressures “and low temperatures, character-~ 
istic anomalies of the thermodynamic and kinetic quantities occur, which 
are related to the singularities in the energy spectrum of conduction 
electrons)The energy-state density y(€) = aN(€)/de@ of the conduction 
eleotrons is related to the shape of jsoenergetic surfaces in the momentum 
e(p) = € + The energy values. of E= & at which the topology of these sur- 


faces (Fermi surfaces) varies -.48, @+8+s in the manner j{llustrated in 
Fig. 1 - correspond to state-density singularities. The critical surface 
e(p) = &, has singularities, in the neighborhood of which electron dynamics 


has a somewhat peculiar character} the metal shows anomalies of the thermo- 
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dynamic and kinetic characteristics of the pe eeiae These anomalies 

may be theoretically investigated by means of lattice deformation (uniform 
compression in the case of high pressures) and impurity or admixture con- 
centrations as steady parameters. The: present paper desoribes an investiga~ 
tion of the properties of a metal in the region of singularities of whe 
“electron transition" (variation of the topology of the Fermi surface). 
Pirst, the author studies the anomalies of the thermodynamic: quantities 

for the case of zero temperature, in which the singularities of the thermo- | 
dynamic characteristics are related to those of v(€). These singularities 
are blurred with rising temperature. Several anomalies are atudied, and 
expressions are derived for the thermodynamic potential, the free energy, 
etc. Formulas (11) - (13) express the anomalies of the electronic specific 
heat, the coefficient of electronic compressibility, and the dp/aT coef- 
ficient. The singularities of the two last-mentioned cases, observed in 

the range 2 = 0 (%~ P-P ), are illustrated in Fig. 3 (a and b). The anomaly 
of paramagnetic eusceptivility near z = 0 is shown in Fig. 4. At the end of 
this part, the author determines the anomalous spin paramagnetism at T = O; 
It ia expressed by formula (20). fhe second part of the present paper deals 
with an investigation of the anomalies of the galvanomagnetic character istics. 
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86891 
3/056 60/039/005/005/051 
94.7100 (ioy3, 143) 1557 B029/BOTT 
AUTHORS: Alekseyevakiy, N- Ye., Gaydukov, Yu- p., Lifshites, I. Mo, 
Peschanskiy, V. G> aera =~ 


TITLE: The Fermi Surface of Tin 


PERIODICAL: Zhurnal eksperimental 'noy 4 teoreticheskoy fiziki, 1960, 
Vol. 39, No. 5(11)> PP 4201 - 1214 


TEXT; The author starts by analyzing the geometrical conditions of the * 


Fermi surface for tetragonal crystals. The following expression is used 
for the dispersion law € (3): 


cp cp ap ap 
e(B) = A,-A, 008 — - A, cos 2. | cos ——~= + cos —L 
as £ 2k Pd 


ap, ap : ap, ap 
- As cos ——— cos —L . Ay cos ——— + COs — |, co denotes the lattice 
2k: PA 4 
constant along the tetragonal axis (oo1] , and a is the lattice constant 
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B029/B077 J 
along the binary axes [1 00] and [o10] Detailed statements are supple- ; 
mented by illustrating the transformation in stereographic projections ? 
along the direction of the magnetic field. The second part of this 
paper deals with determining the directions of plane sections of an 
open Fermi surface. There are several types of current diagrams with 
ee = const(a), where a denotes the angle formed by the current and the 


open cross section or a certain crystallographic axis (f 1H). Using 
these polar diagrams of the current intensity it is possible to de- 
termine whether the cause of the quadratic increase of resistance for 
a given direction of the magnetic field ig the compensation of volumes 
(Vv, = Vo) or the presence of open trajectories, and it is possible to 


; determine the direction of these trajectories. Two special cases are 
eee then investigated. The experimental results are given and discussed 
in the third part of this paper. Tin was produced by zone melting at 
the tekhnologicheskiy otdel IFP AN SSSR (Institute of Physical Problems 
of the AS USSR, Department of Technology). The resistance diagrams of 
all tin specimens whose axes enclose a small angle with the axis [oot] 
(0° < ats 30°) have the form of eight~leafed rosettes. If this angle 
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ig increased, new and very small minima will appear; for these minima 
no saturation of resistance in the magnetic field was observed either- 
The polar diagrams for the case >= 50° are two-leafed rosettes- 
Further details are given. A single Fermi surface cannot explain the 
current diagrams of the type III. (Such @ diagram is obtained by em~ 
ploying the method of volume compensation, v, = V,)> fin has also other 


isoenergetic surfaces, which make it possible to explain such a com- 
pensation of volumes. At least two sections of the enerey spectrum ¢(B) 
are essential to the Fermi surface of tin. The second isoenergetic ae te 
face can be closed or open. The two variants of the Fermi surface of 
tin can be made to agree with the stereographic projection along the 
main directions of the megnetic field. The open surface represents 
holes, and the closed oné, electrons. The shape of the tubes (the con- 
necting parts between the planes) ig very similar toac 

quadratic increase of resistance is predominant for tin in a magn 
field. The one-leafed characteristic of the Fermi surface could be 
uged to explain the specific features of the galvomagnetic properties 
of lead, cadmium, ginc, and other metals with open Fermi surfaces. 
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Academician P. L- Kapitsa is thanked for his interest. There are 
6 figures, 3 tables, and 6 Soviet references. 


ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR 
(Institute of Physical Problems, Academy of Sciences 
USSR) 


SUBMITTED: June 17, 1960 
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(Crystal lattices) 
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LIFSHITS M.. 
Quantum cyclotron resonunce in metals. Zhur. eksap. 1 teor. fiz. 
4O no.4:1235-1236 Ap '61. (MIRA 14:7) 


1. Khar'kovskiy gosudarstvennyy universitet. 
(Cyclotron resonance) (Fermi surfaces) 
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LIFSHITS, I.M.; SLUISKIN, A.A.3; NABUTOVSKIY, V.M. 
PSS IRS ae 
Characteristics of the motion of charged quasi-particles ina — 
variable and inhomogeneous electromagnetic field. Zhur .ekspei 
teor.fiz. 41 no.3:9390-948 S ‘61. (MIRA 14210) 


1, Fiziko-tekhnicheskiy institut AN USSR. 
(Dynamics of a particle) 
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2 iy Aah 37/003/009/030 
7 247760 (19y, 60,1464) 3104/3214 
. AUTHORS; Li shits, I, M,, Corresponding Member of the AS USSR, 

“STutskin, A. A., and Nabutovakiy, Y. M, 

b 

TITLE: Scattering effect of 


charged quasi-particles at singular 
points in the Pp-space 


PERIODICAL: Doklady Akademii nauk SSSR, v. 137, no. 35 1961, 553-556 
TEXT: The kinetic and Tesonance properties of metals and semiconductors 
are related to the dynamics of quasiparticles such as conduction Carriers, 
This scattering effect of the quasi-particles is studied which is 
connected with the Singularities of the dispersion law and not with the 
existence of a scattering center of force. In the presence of a magnetic 
me or a weak longitudinal electric 
rey) and Py (projection of the momen- 
tum in the direction of the magnetic field) are not constant, However, 
Py and € vary sufficiently slowly to allow the motion in the P-space 
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